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(54) TIME-SHARING FM RADAR SYSTEM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a time-sharing 
FM radar system which eliminates a need of a 
high-frequency and high-gain reception amplifier circuit 
used to supply a reflected FM frequency signal to a 
common mixer while the FM frequency signal which is 
received by every transmitting-receiving antenna is 
being amplified intermittently in a time-sharing manner. 

SOLUTION: A time-sharing FM radar system is provided 
with an FM-signal generation part 18 which generates an 
FM signal at a frequency changed in terms of time, with 
a plurality of beam transmission-reception means 12a to 
12d which radiate beams so as to be overlapped spatially 
and partially and which are arranged so as to receive 
reflected waves generated at a reflecting body and with 
transmission-reception parts 13a to 13d provided with 
mixers 17a to 17d by which the FM signal reflected by 
the reflecting body so as to be received and a local FM 
signal are mixed so as to generate a beam signal. The 
respective transmission-reception parts 13a to 13d are 
provided with transmission-selection amplifiers 15a to 
15d, by which a part of the FM signal generated by the 
FM signal generation part 18 is amplified intermittently 



so as to be supplied, and reception -selection amplifiers 
1 6a to 1 6d which output the local FM signal. 

COPYRIGHT: (C)1998,JPO 

to FMU-y^'a-^ 




(19)B#ffl4#fFJf (JP) 



< 12 > & H 4$ & $g (A) 



#^S¥10-90397 

(43)&BHB ^10^(1998)4^103 



(so into. 8 mmn f i 

G 0 1 S 13/34 G 0 1 S 13/34 

7/02 7/02 



m&mjt Bt*«©«5 FD (^ 7 M) 



(21)fflIS#^ 


*SK¥8 -266758 


(71) fflUSA 


000005326 










(22)fflgiB 


¥f£8*f(1996)9/317B 




«jKI5*KSWlU-Tg 1 # 1 # 








*» « 






















(74) fta a 





(54) Bggd©^] ^SiMFMl^-y->X^A 



(57) imm mtt) 

WMF M l/-^yXf A . 

^-r-s, f Mm*m£.m8t . t*-A srsiawc^sB^ 

S*lWa~17d£«;tJfcjS&S(§Sl3a~13d 
fc, £ffl*tiriE#i3S»I»13a~-13dU:. iBEFM«#$| 



10 FMU-^t^^-zi/ 




>20 



(2) 



ftffi¥ 10-90397 



-r-5.FMfi-t^gpt , 

»9b-AiM5lfI#f5i:, 

ilT Sit $ ftfc F Mfl-t t u-$)l- F M^f-t t £ a-S- 1 
T b- Mt-f-£i&££-tf & 5 SrflSxfciH^flgBfc . 

OVt huIB# b- A&gfS^goKB MIER 

mflE^iMSflSMi . huIEF Mfi-^-^gp*^ L£ F M 
S5& ffflKWteflMH L T mflE# t*- AiSSf^Bto 
ttJ^fcO(cfl^^£&reStR*«Bfc . milBFMff-^ 

3 ^fcWGtf) t n&xfztiizm&-r& i> coco h'- 

£ 4: *»Si:-rSB*iM»HfFM^-^X-rA. 
C IMil 3 ] 1 Xfi 2 fcfev vc . 

/DSESKSt. i<OA/DS58i»3&»4,aj^Sixft'r^^* 
v-^xA. 

[ fft*JS4 ] MSg 1 JbS 3 CtJ V . 

mimimmmmntmm^mmmmm^it. mm i c 

-r&FMfl^f&fcSGk. 

fylE# t*- Aja«l#«fc:» JE LXMkW Zti& t ftfc, 
huIB# b- A 33Bf ft#8*» iHfl £ it : RW*TRSt $ 



itutEF m m^±mm± Lti f m ii-9-<o-9j*isi^w 
iz^ y^-y^L, HulB«-t*-A^fi#S<7)^<ot 

flu IB F M fl-^-^gp*^^ LfcFM ft-^c7)-gl5 £ rt3XS<J 
HulB^flS^-f 'yf^gt^ BufES-^fliMtRx 

[000 1] 
[000 2] 

SrBtaLT, mtKffl<^) f m v-y^xfM.ifim^ixx 

[0003] -?%iyh. M's&attt'tf-ycDt'-J** 

l. *ryf"^j&»A>isi— K;i^)FMfi-^^2aatL. # 
[0004] --s•iM^^l^^^^c7)ffl^T^^il^t-l.^* , ) 

|SJ— c7)i?I^^FMfI-g-S:S : 5r4^-f 5 WX'^ix 

[0005] ilEiM^ftffl^Tyx^-k . »5BRtt»^ 

*«>WMB1[FM U-^fA^ *iB«ilA^5tflic 
^41tHJ¥ 7 — 5252-f teHB^ix-C v ^ 4 . C<?)FM1/ 
-^y^fAll FMft-t^±SI5^'bi±i7J$iX|.FMfI 



( 3) 



WBB¥ 10-90397 



*irfc0Wfti-ftfctf>^w*«m»fc 5- fife . « 

[0006] 

60GHz gjg«9i«a8rc**fc#>* £ft.$qMH"&fc#>£> 
[0007] 

[ SHE I. ] *&g§<0B*4HMIS FMI/ 
u-#;l/F Mfi-^fc LT b'- hff-f-Srlli^ 

L*: F M«-^0-«BSrlBKWfc:*« LX c?-#/UF Mft 
[00 08] 

«JBHfc:*Mt->r u-tfyUF Mfl-sj-S- tttTJf S £ k l>z£ 

ttmcom&m^mz&mztitzKM Fumm,z&-?< t- 
-hm^££jmm%£oizm®.ztix^&. itf, * 

[00 0 9] 

[ £f£ffl ] m 1 tt , *HBJO-^MfiFlJOB^-SlM FMI/ 
/H 0J1 &^ffi^FBTWT>xfg|51 2. 

[0010] ¥BT1W 7yft SB 1 2 . JM^figp 1 3 

A, B, C, D<7)*tL?tlliZtimLt:4M<7>8MH2a 
~12d, 13a — 13d. 1 4 a— 1 4 dfrt>ffif&£ 
tLX^i. F Mm^miB 1811 4 H^iM^fl^ -v * 
;l/fcftil<7>3|5#k LXffif&ZtiXteK). «riT«$ix 
FMft^'F Mff-t^ESP 1 9 LT^SHCfllf-r 
*;i^>aS5WS*l 3 a~l 3 d£#ES*U>. 



[ooin «jS5iaf-v*;i^>as5ce«B isa-n 

dwa^ll ilMSaWMKHt 15a-15di:,f 
fl^Wliilfff 1 6 a- 1 6 d k , S^ftl7a~17d 
k Sr liS £ T v * * . 4 IIS<03l!g(i -v-^s/l/A— D <om^iE 
gfll 3 a~l 3 dO-Ht-filfl -?4?UX h V y7'iHS 

im&<r>$> mim<r> 2 ftwmtxmtiL $ *u> f m n#g$ 
1 9 zmlx FMm^&3i sfrthm&znhmim 

&OFM|i-9£«lt£. dil^jH^figPl 3a- 

13d{i. -fb^¥^#:^)MM I C (t/'Jy7?IJI 
&JMftlslft) *»6«J*3;ft.&. 3rfc. ^Oliifg§ll5a ~ 
15d fcl6a — 16d Srf^TPIN ;?-f ¥^F<7)X4 7 f 

[0012] Z\cr>FMim%$iU 1 8(1 mjESOfP^li 

n ( v c o ) xm^ixmmm^nmkh & \ mm& 

mz&ibt h FMfi-f-$:%±LTai^f h FMfi-^^ 

s 1 8 a k , ^ax&h ztiti f Mmttmwus&mm-t 
hmmmms 1 s b t &t>mf&ztix . 

[00 13] jM^fflTVf-^l 2a— 1 2 dc7)^tt^' 
ABa-B dtfg.fflmzfr-o&ftmzmte'0rfr-&tzti& 

xoiz&L-rmmz-rb Lxm^tih. m*U2 o 

(i. CPU2 1, f-^*;WPJ»a52 2, A/D3!3ftS2 
— UX5EJftHH (FFT) 26k. ^^£U 
27 tfrtzffif&ZtlX^Z. 

[00 14] FMy-/ ; ty J .-/H OWFMf^M 
gfll8H 13^^ Sy/f^-hOl±gifc:St J: 
d tC . SIS » f 6 0GHz <0ia«fc*J V ">T Br^gjfflf 

ft.iWF Mft-f-14 . F Mfi^Sffl 1 9 * il LT#jM 
3 a-1 3 dt=^ffi$tL N #jM^ffg|JtC^ffi$ 

tL^FMm^-m { mmmtRm«mi 5a-i 5d 

aO^-fflJ^^H^JfMffiS 1 6 a-l 6 dCfttt 
[0015] 4KHmat^4Mi« 15a~15dll FM 

«-^es» 1 9 frb-ftmztitz f Mm^zm&mmmz 

J; d^^-Y 5 y^T'MflF Mfi-f-TX a— T X d 
^•^•S. Clix^OjIifiFMfi-tTXa— TXdfi, 1f- 
^fiU-^ 1 4 a-1 4 d^^LTiIgitfflc7)^HTl/ 
-fT>xf 1 2a~l 2dO-en-ftLtCf^$tL. ^tl 

?tLfr$>m$:mffi<D9\-mzft(.mzti2> . 

[0016] iSSf^fflr y-ff 1 2 a- 1 2 d^J&ft 
$il^j||fiFM(i#TXa— TXdoa^VKofr 

ti. m^mry^i- 1 2 a— 1 2 d 

IZ&mZixh. lS*l7>ft 1 2 a - 1 2 d (C5W1 
^iX^fiFMff-^RXa— RXdli f— =3f jlU—? 
1 4 a-l 4 dtJ:oTaMBS*»i94MiS*t. il^ftSP 
13a-13d^^tl7a-l 7dtf0^1OA7J 



(4 ) 



WHH 1 1 0-90397 



C0017] #jMgfias 1 3 a~ 1 3 d fiiOSfliHiRif 
Mtt 1 6 a~ 1 6 d(i, FMfI-*#ffi« 1 9 
its F M e**jB«WJcHMI^4 0. H34X50 
SBB+tSR-f^-f 5 V?°<F)U— ^yt- FMfl^-LOa—L 
OdJ?|4St, filfMi^tl7a-17d^ 

[ 0 0 1 S ] jM^4±fflT>ir-?- 1 2 a- 1 2 d t'SfIS 
ilS^MM 7a-l 7dc0^1C7)A^Si8^C^$ill. 
SflF Mll-f-RX a-RXdi, ZiXbRMFMiE^Z 

zhtkmttzmmF Mft-f-Tx a-Tx d tcom^mmm 

M » 5£fl F M ft # R X a ~ R X d tt*tJCtf>i*lS FMfg-Sf- 

F Mft-f-T X a-TX d ^SflFMff-^ R X a— R X d 

[0019] llStfT-. SffFMfl^-RXa—RXdi; 
jy&$ iXJtMft F Mff -f-T X a— T X d b X2-i])V F M 
m^r LOa-LOdi fl«Sfc-&;b $ tlX* BfP^C* B 
Si. fkTBHSS-Tidfc:, S**fr 1 7 a*»4>tifi#N 
atb'-hfi-^BTaa^)lR^JU^$il, S^-f 1 7b 
*» 4>ti t'- hff-f- B T a b t B T b b ^miXtH^I £ fu 
$ ^ 17c jjp&lib*— hff-f-BT bctBTcc #J1 
iXaj*$ix. 7c*>£U:b'-hfI-^BTc di 

[00 20] h*-Hg-9BTaate$fcfr$-4<g# 
tii'Nalt 4iI«7)jI^fflr>"r-M 2a~l 2 d<73 

fS^ftna fc^ftfi-^ fc o-#;P F Mff-t L O a W 

ot, I^tffi^Nali, il^fflr^x^-i 2 
a K^fl § nfe^*«»t= ioTMU b- h ff# 
t , 5 1 7 artT«£Lfcrta^*fc#£jS$*Ufc 

[00 21 ] .IfUCttLT. b'— J-ff-f BTaati. }M 
S*I7yftl 2a£>^ff FMff^TXa#M$ 
*lt*JD»-L*»t5^lM 7 atcgftFMfl-^-ho-^ 
)VF Mfl-f - L O a jpftft $ ilT ^ $ ^ 1 7 

aWai*"C*&. ft-?T. I(7)t-b(|fBTaa(l 
i*SSffl7yftl2a)!)^MStl, «WTR»3*l 
T^iM^SfflT^r^l 2 a(C3Eft$*lfcfia*FMfl 
^rf,zX^X^.ttz^-hmmzm:^\>\ 
[ 0 0 2 2 ] t- hfifBT a bti, 3M^4±fflTyx^ 
1 2a*^jMftFMfI-^TXa^^$ixTfeO. A>0 
ffcB*J£tf)i3B**y8 7>ftl2b Cgfl $ ftfc^fl F M 
ft^RXafco-#/PFMS-g-LObfcj&*$*t?-l 7 b 
fc«»«/lTV^4«ilBlrt<0S 1 7 bWitijlX'hZ. 
m^X. £<9h*-MI^BTab«, m%&mT>Ti~ 

1 2 afrt>titttzti. mmx"&.ttztixmm<7)m$:& 



mr>'Ti- 1 2 b(CSfi$il^RI=f FMfl-f-lCjc^T^ 

[0023] ZCOt'- hfl-tti. JiB&ftfflT^x^ 1 2 

ah 1 2bW«flBItcS{ff$iifclR«[W^r2Sg*fflT>'T- 
'504 n y ^- y ft L -C Srf f&SWSr b"-A B 
a b #*;R8t$*u ^il*«-C'KM$iiT £ <0|R«W 3 5: 

S*ifc&>&± fcfc b- h ff-^dfOiS: t&w. 
[0 0 24 3 b'-hfl#BTbbfi. jM^ffl 

T>x9- 1 2 b*^iMffFMff-f-TXb^|=f$ixTt3 
0. A^i^ff 1 7Mc^ftFMfI-^i:D— tf/PFMft 
^ L O b $ ftf V «F B lrt <D $ 1 2 b tOffi^j 
T*4. -^b-hfi-t(i. Ifftffl7>ftl2bi> 

2 b lest® § ix/SRIt F MiE^Z J; ^ T ± t tz b'- h ® 

[0025] UTISiat LT , b- MfBTbc \$m 

%&mr>Ti- 1 2 b3&><?,ft»snaiwTRstsitri» 

tgeOM^fflr^r-^- 12c {c^ff SfufcRSt FMfif 
(CioT^t^b'-hff-^T'^O. b'-hff-f-BTc d 
ttiSS*fflr^-r-M 2c*»4>*lt$ix. g6<jT-RI+$ 
ixTPif^jM^fflT^x-f-l 2 dtZ&mZixfc%MF 

Nimmz £-?x±ttzt-h mnxh h . 

[00 26] 4^:. b'-hfi-^BTc c(iiM^fflT> 
T"^l 2.c*»4>JMt3*t, aWTRStS^Ti^iS^ 
fflT^ir^ 1 2 c{Z^m^iXtzKmFMimi t ZX^X± 

ttz b- h fl-^-TS) 0 , t - h ft-f - b t d d (iiMS4±ffl 

Sftfflryf-^i 2d^fi$n^RltFMfi#t:J:o 
xZLitt-vm^x-bh. 

[00 2 7] 5=5r-9-l 2a~l 2 dfrt>ffi<kitiJl2tl& 
^^Nai:7Bl£0b-hff-f-BTaa, BTab, 
BTbb- • • BTddll -feU?^2 4a-24d<5) 
-eft-mTiMlR£*U *f*g|52 0tCtt^$ i T.| ) ^ 
2 0 tc#t^ § tltzm^ffcft 4: # b- hff^i. A/D35 
m0S& 2 5 tf -f ^ iVm^rlZ^Wk Ztl. 
S3ftEI»2 6 TjqitdRx^^ h;u^}^$tLTC pu 2 

[0028] CPU21ti, 7l<0t'-HifBTa 
a, BTab, BTbb - • 'BTdd^Mfa 
a, fab, fbb- • • f d d £W LSEtSrSfctrajSr 

[00 29] ttz. CPU21ii s 7ffi<7>b'-Mt-tB 
Taa, BTab, BTbb - • • BTdd(?)l/^|/L 
aa. Lab, Lbb - • - Ldd(7)d*>. W^W^CO 

tz^zmm Lfzrmcomm «t o t a^ * t 
<?)iiim^i%m.z%fcth z t iz* 9«w^#<a& 



( 5) 



10-90397 



[00 30] Witt. 3ffi<9b'-MI-f BTaa. BT 
ab, BTbbcoWLaa, Lab, Lbb^I 

0 = (Laa- e-A + Lab • 6»ab + L<:c • 0c ) / (Laa + 
Lab +Lbb ) 

6»ab= (0a + 0b) /2 

[ 0 0 3 1 ] m&<7)± 0 iH^BJtiJ-N aUiltS 

ftfflT>f"^l 2 afc^fl^ii/^Hfc^&fcioTfl* 

s-frr^^y 2 7 RS*FMfi-f-tc^< f 

- h^tou^u^saaR^tJiajtiRLT. y 2 7 

ffliaa: • [51- K;UTif t A-f h t%£% k* fc« 

[oo33]i4ti, ±3E&m<oikib ■ ffiicmmzms 

SV^'f-Y-hT- £>•?»<, EWWf-^fcff 
L^Ji^^-NatiiMSitfflT^x^-l 2aCSfI3*l 
/S^HIWfc 5=ttl7 aOrtgPSH^'^^iX^feiO 

[0034] 4 tc. m^tiZ-ftN b «±iM^itfflT 1 

c , Ndii -eix-etL^ftfflryx-^ 12c 1 2 d 

fcWiSfufcil****: S^tl2c, 12 dOftgflSft 
fc flfctcOtSr*. CPU2 1il 3-£ff#.X 
^?WU£1*aiLT,X*y2 7tc«#U ,1*13: 5 

1 2 a- 1 2 d XftttLtzf- hfi#*»4,«»-r6 £ t 
IZ X 0 StftHfcg Sr fir 3 £ fc **T # £ . 

[0035] H2{i*%Bj<7)^^}feMcOB$^S"Ml— 

0 OflljfctfWuWa l<OFMl/-^y'i-yH0 

tmz^x&o. *fo&2 0(7)ffi&tkW)mimi<r>i><v 

[00 3 6] -tKh-h. FMW ; Eyi-^3 0{l 
3 2 a — 32dt, ^IWffltOTyf-t" 3 3 a — 3 3 d 



SrfSffiLT^S. ■v*rt'3 4 a— 3 4 d#. 

F MfiPHft£mH 3 1 its* $ ix& F m ft SB& 

TyT-f-izttm-t&mmMiRm<i%&3 5 a- 3 5 d t . 

F MiE^rCom 0 £ vi-ijiVWftk LT # S *-»n= 
4iflE^-|>Sf8afl?iifi»3 6a-36dt, $ ^ 3 7 
a-3 7d3&»4>*|ft2»*i&jStt. il^FMI/-^y 
1 0 Ottlfcfc |3|— T"#> 9 . t PI— r*>* 

[0037] J3Lh, ft^tfco 2 fl^Ti'T^-Ob'-Ai: 

^L-t. lj^u*^, smxt^tgr^^^b- 

s-r & £ itzt>\ :w v^-^coiiiit 2 is . 

3 h . 5 zmEftmtz®M? s & . 

[0 0 3 8] itz. #ryft*^FM^JMt 

[0039] 

c: o 5 -^(c f Mm^n-Mzrsxmzwm lxu-% 
[mE^*^i^] 

[Ell ] *^iO-^^JcDB#^SiMFMl/-yv-^x 
-rAiO^S-^yo y ^ DT'ft & . 

[ H 3 ] HI OB*^-f IJM FMl/-/yXfA <7)»f^)— 

[H4 ] h 1 ob$^sijmfmix— y->^j^com^<r>m 

[H5 ] *%fflcomi¥1j&<7)— WZffl l M-t&tiib<?)Wb& 

mx'h&. 
[«f«wi] 

10,30 FMl/-yty'a-;l/ 

12a ~12d 3MS*fflT>^^ ( h'-AMf#g) 

13 ilgflgR 

14 -•f-drjuU-^ai 

15 a -15 d iHfiJM^tti|g§§ 

16 a -16 d SfitiffiWtMKf 
17a— 17d i^f-f 

18 FMfl-t^SU 

19 PMfflt^Eff 

20 *#cg|5 



( 6 ) 



WrBUff 1 0-9039 



32a ~32d )Mfl$fflT>f-^ 
33a ~33d gfi*fflT>"r^ 
35 a -35 d JHfUMtKiiHSg 



36 a -36 d *fflHIf ? ** ,E1 " ! 

37 a— 37 d 



[02] 



30 FUHs-m?*-* 




[03] 



TXa. RXa 



TX.b, RXb 



TXc, RXc 



TXd. RXd 



i Oa 
LOb 



LOc 



LOd 



BT VN*A 8Taa 



Blab BTbb BTbc 



BTcc BTccT BTdd 



BTaa 



( 7 ) mmV- 1 0-9039 



IM4] 



TXa 



TXb 



TXc 



TXd 



LOaJ" 
LOb_ 
LOc 



LOd 



B T | BTdd [%a^j BTaa | BTab tyAjfy BT^> | BTbc Y/Ajf/^ BTcc | BTcd BTdd | BTda 



[05] 



